Effects of GDF5 overexpression on embryonic rat dopaminergic neurones in vitro and in vivo.
Transplantation of embryonic dopaminergic neurones has shown promise for the treatment of Parkinson's disease (PD), but this approach is limited by the poor survival of the transplanted cells. Exogenous dopaminergic neurotrophic factors such as growth/differentiation factor 5 (GDF5) have been found to enhance the survival of transplanted dopaminergic neurones. However, this approach is limited by the rapid degradation of such factors in vivo; thus, methods for long-term delivery of these factors are under investigation. The present study shows, using optimised lipid-mediated transfection procedures, that overexpression of GDF5 significantly improves the survival of dopaminergic neurones in cultures of embryonic day (E) 13 rat ventral mesencephalon (VM) and protects them against 6-hydroxydopamine (6-OHDA)-induced toxicity. In another experiment, E13 VM cells were transfected with GDF5 after 1 day in vitro (DIV), then transplanted into 6-OHDA-lesioned adult rat striata after 2 DIV. The survival of these E13 VM dopaminergic neurones after transfection and transplantation was as least as high as that of freshly dissected E14 VM dopaminergic neurones, demonstrating that transfection was not detrimental to these cells. Furthermore, GDF5-overexpressing E13 VM transplants significantly reduced amphetamine-induced rotational asymmetry in the lesioned rats. This study shows that lipid-mediated transfection in vitro prior to transplantation is a valid approach for the introduction of neurotrophic proteins such as GDF5, as well as lending further support to the potential use of GDF5 in neuroprotective therapy for PD.